We report the discovery of 14 low-mass binary systems containing mid-M to mid-L dwarf companions with separations larger than 250 AU. We also report the independent discovery of 9 other systems with similar characteristics that were recently discovered in other studies. We have identified these systems by searching for common proper motion sources in the vicinity of known high proper motion stars, based on a cross-correlation of wide area near-infrared surveys (2MASS, SDSS, and SIMP). An astrometric follow-up, for common proper motion confirmation, was made with SIMON and/or CPAPIR at the OMM 1.6 m and CTIO 1.5 m telescopes for all the candidates identified. A spectroscopic follow-up was also made with GMOS or GNIRS at Gemini to determine the spectral types of 11 of our newly identified companions and 10 of our primaries. Statistical arguments are provided to show that all of the systems we report here are very likely to be physical binaries. One of the new systems reported features a brown dwarf companion: LSPM J1259+1001 (M5) has an L4.5 (2M1259+1001) companion at ∼340 AU. This brown dwarf was previously unknown. Seven other systems have a companion of spectral type L0-L1 at a separation in the 250-7500 AU range. Our sample includes 14 systems with a mass ratio below 0.3.
INTRODUCTION
In the last two decades, the search for lowmass stars and brown dwarfs has intensified with the advent of wide area surveys such as 2MASS (Cutri et al. 2003) , DENIS (Epchtein et al. 1999) , SDSS (Ahn et al. 2012) , UKIDSS (Lawrence et al. 2007) , and more recently WISE (Cutri & et al. 2012) . In addition, a handful of surveys were aimed at finding nearby binary systems including low mass stars such as the surveys of Reid & Gizis (1997) and Reid et al. (2001) for ex-1 baron@astro.umontreal.ca ample. Dhital et al. (2010) assembled the SLoWPoKES catalog which contains 1342 binary systems with a projected separation of 500 AU, in which one of the components is a mid-K to mid-M dwarf. Numerous wide binary systems have also been discovered individually. Of all the systems known, very few have a separation larger than 7000 AU. The system composed of NLTT 20346 (an M5V and M6V binary) and 2MASS J0850359+105716 (an L6 dwarf) is one of these, with a separation of 7700 AU (Radigan et al. 2009 ), while Konigstuhl 3 A-BC (Faherty et al. 2011 ), a hierarchical system composed of an F8V orbited by an M8V and L3 binary, has a separa-tion of 12 000 AU.
An interest of binary systems is that both components share the same age and metallicity. For systems comprising an M dwarf companion for example, this can help calibrate the metallicity scale for this type of star (Bonfils et al. 2005) . The components of wide visual binaries can also be studied in detail individually using seeing-limited instruments, making their characterization much easier. Additionally, the evolution of each component of a wide binary system has not been influenced by the other component, and both can be viewed as an "isolated" star.
The discovery of numerous low-mass stars and brown dwarfs has led to a growing interest in understanding the formation mechanism of these objects whose masses are below the typical Jeans mass in a molecular cloud (Meyer et al. 2000) , and numerous hypotheses about their origin have been formulated over the years. Binary systems containing a low mass component provide a good tool for attempting to discriminate between the various possibilities, as their properties (e.g., separations, mass ratios) may be affected differently by different processes (Duchêne & Kraus 2013) . Wide binary systems with separation larger than hundreds of AU are of particular interest for this purpose as, being more weakly gravitationally bound and spanning sizes larger than typical protostellar disks, they bring additional and perhaps more stringent constraints on the underlying formation processes.
In this article, we report the discovery of 14 new binary systems that all have a component with a spectral type later than M6 and a separation larger than 250 AU. We also recovered nine previously known binaries with similar characteristics. Section 2 details our archival search for wide binaries and the identification of our candidates, while Section 3 describes the follow-up photometry and the calculations of the proper motion. The spectroscopic follow-up as well as the results extracted from these data are explained in Section 4. The probability of random alignement has been calculated for each system and is presented in Section 5. A short discussion is presented in section 6. Our results are summarized in section 7.
SEARCH AND IDENTIFICATION OF THE CANDIDATE COMPAN-IONS

Sample
We searched for new binary systems comprising a low-mass component through common proper motion based on multi-epoch wide area nearinfrared surveys. As a starting point for potential primary stars, we considered the NLTT (Salim & Gould 2003) and LSPM (Lépine 2005) catalogs which include stars with proper motions larger than 0.18 mas yr −1 and 0.15 mas yr −1 , respectively. We retained only the stars with a relative proper motion measurement error of less than 30%. The large and precise proper motions of these stars are useful to limit the number of false positives, i.e., common proper motion between two sources resulting from chance or measurement errors. To calculate the proper motion of the sources in the vicinity of these target stars, we compared the 2MASS PSC data (Cutri et al. 2003) to data from the SDSS (Adelman-McCarthy et al. 2008) and/or the SIMP (Artigau et al. 2009 ) surveys. Of the roughly 60,000 stars included in the NLTT and LSPM catalogs, about 25,000 have accurate proper motion measurements and were observed by SIMP or SDSS; those constitute our initial sample. Target baseline's between the SDSS/SIMP and 2MASS observations span from 1 to 11 years, and the typical uncertainty of the calculated proper motions was 40 mas yr −1 .
Identifying Companions
For each target star, we calculated the proper motion of all sources within a radius of 4 ′ and selected any source with a proper motion within 40 mas yr −1 of the target star as a candidate companion. Visual inspection was performed for all candidates to reject false detections of artifacts that are identified within catalogs as point sources. The available photometry from the 2MASS PSC catalog was then used to estimate a spectral type for each candidate companion (and target star when unknown). We also estimated a photomeric distance and its uncertainty based on the J-band magnitude and the spectral type-magnitude relation of Hawley et al. (2002) when the information was not available in the literature. We required that the estimated distances of the target and can- (Cutri et al. 2003) b Data are from the SDSS catalog (Ahn et al. 2012) c This system has been identifified to be a hierarchical triple system with an M6 primary and an M9+T5 secondary by Burgasser et al. (2012) d This system has been identifified as a binary by Faherty et al. (2010) e This system has been identifified as a binary by Zhang et al. (2010) f This magnitude has been extrated from a CPAPIR MKO J-band image and has been converted to the 2MASS magnitude system. This object was poorly detected in the 2MASS calatog as it is faint. g Saturated didate companion agree within the estimated uncertainties. Following this procedure, we identified 29 pairs of potential binary systems. We obtained imaging and spectroscopic follow-up observations of most of these candidates to improve their proper motion measurements and their spectral type determinations. We then applied a more detailed analysis, described below, to make a better assessment of their nature. Following this analysis, we found that 6 candidates systems are not comoving while 23 systems were found to be likely bound. These are the systems to be discussed in this paper (see Table 1 ).
Five of the 23 candidate pairs were found by other teams and reported as binary systems after we performed our initial search. The primary of these systems are NLTT 2274 (M4+M9.5), and NLTT 33793 (K4+M7.5), both found by Faherty et al. (2010) , NLTT 20640 (Zhang et al. 2010, M4+L0) , NLTT 251 (Burgasser et al. 2012, M7+M9+T5) , and HD234344 (Mason et al. 2001a, K7,M7) . In addition, shortly prior to the submission of this manuscript, a new study by Deacon et al. (2014) reported the discovery of 4 other of our systems : NLTT 4558 (G5+L1+T3), NLTT56936 (K5+M8), NLTT26746 (M4+L4) and NLTT30510 (M2+M9.5).
NEAR-INFRARED IMAGING
Observations
We obtained J-band observations of 14 candidate companions between 2012 November and 2013 May using the Observatoire du Mont Mégantic (OMM) wide field near-infrared camera, CPAPIR (Artigau et al. 2004) , installed on the OMM 1.6 m telescope, and the OMM near-infrared spectroimager SIMON (Albert 2006 ) installed on the CTIO 1.5 m telescope. The field of view (FOV) of CPAPIR at the OMM is 30 ′ ×30 ′ with a pixel scale of 0.89 ′′ pixel −1 , while the FOV of SIMON at the Cerro Tololo Inter-American Observatory (CTIO) 1.5 m is 8.4
′ ×8.4 ′ with a pixel scale of 0.49 ′′ pixel −1 . Typically, the observations consisted of 15 individual exposures of 3 to 30 s, with a dither step of 2 ′ between them. These observations provide a total time baseline of up to 15 years with respect to 2MASS for proper motion measurements.
Data Reduction
The reduction of the imaging data followed standard procedures. The images of SIMON and CPAPIR were sky subtracted using a median sky image constructed from the entire data set taken over the night in the J filter. The images were flatfielded using a flat image derived from on and off dome images taken at the beginning or the end of the nights. Individual images astrometry was performed by cross-correlating point sources in the field with the 2MASS catalog. All images were then median-combined into a single science frame that was used for astrometric measurements.
Results
We measured the positions of the sources in our CPAPIR and SIMON follow-up imaging by finding all of the stars in the image and then fitting a 2D Gaussian over each one. These positions have been compared to those of all the objects in the 2MASS catalog that are up to 10 ′ away from the target and the corresponding sources were associated. We determined the astrometric errors by computing the standard deviation of the difference between the positions in the CPAPIR/2MASS images and the corresponding positions in the 2MASS catalog propagated to the CPAPIR/SIMON epoch according to the proper motion listed in the NO-MAD catalog (Zacharias et al. 2004) ; this was done for reference stars of brightness comparable to our targets. We determined the source positions in the SIMP data, also obtained with CPAPIR, in the same manner; those measurements are also given in Table 2 as they have not yet been published elsewhere.
For each candidate companion, we combined the position measurements from our follow-up imaging, 2MASS, SDSS, SIMP, and WISE to compute their proper motion using a weighted linear regression between the positions of the object and the measurement epochs. We adopted the uncertainty of the slope parameter as our uncertainty on the proper motion. The proper motions for all of our candidates, corrected for the parallax estimated from their photometric distance (see below), are compiled in Table 5 . As an example, our calculated proper motions for all stars within 10 ′ of NLTT 26746 are plotted on Figure 1 ; the common proper motion of our candidate compan- ′ of NLTT 26746 based on our follow-up imaging (2MASS, SDSS, CPAPIR, and WISE data). The proper motion of the candidate companion 2M1115+1607 is shown with a red diamond, while the proper motion of the primary star is shown with a red square. The two components of the candidate binary have proper motions consistent within the estimated uncertainties.
SPECTROSCOPY
Optical spectroscopy
We obtained optical spectroscopy follow-up observations of all candidates using the Gemini Multi-Object Spectrographs (GMOS) (Hook et al. 2004) ′′ wide slit, the R400 grating with OG515 blocking filter, and 2-pixel binning in both the spatial and the spectral direction. For each target, we obtained exposures with three central wavelength settings, 790 nm, 800 nm and 810 nm, to cover the small gaps between the three GMOS detectors. The exposure times range from 10s to 600s (see Table 3 ). We did not move the target in the slit during the observations. The resulting spectra have a resolving power of R ∼850 and cover the wavelength range from 650 nm to 1000 nm. The typical seeing during the observations was 0.75 ′′ -1.0 ′′ . Standard calibrations were obtained for each science data set. We used the calibration data of the G subdwarf LTT9239, the DA white dwarf EG 274 and the B0 star HZ44 for telluric and instrumental transmission calibration. Our main goal was to characterize the candidate companions, but given the short additional time needed, we also acquired a spectrum of the primary star during a visit to a given system. When the primary was not too bright to saturate the detector in an exposure of a few hundred seconds, both the primary and the companion were put in the slit simultaneously, otherwise a shorter observation of the primary was obtained after observation of the companion. Due to various issues during the execution of the observations, we were unable to procure data for all of the systems. In all, we obtained a spectrum for 14 candidate companions out for 23 and 10 candidate primaries out 23. A log of the observations is given in Table 3 .
The GMOS spectroscopy data were reduced using a custom Interactive Data Language (IDL) routine. First, we corrected the individual exposures for the bias and flat field. We then extracted the spectral trace using a Moffat function extraction profile, allowing for a linear sky solution. We subsequently constructed a quadratic wavelength solution using calibration arc lamps, and corrected the spectra for wavelength-dependent instrumental transmission using a standard spectrum. The reference spectroscopic spectra were taken from Hamuy et al. (1994) and Massey et al. (1988) . In the last step, we combined the individual spectra extracted from each of the 3 detector section, and finally combined all exposures together for a given object. The measurement uncertainties were estimated by extracting an empty sky region near the spectral trace, using the same method. All these spectra are normalized at 0.75 µm. Figure 2 shows the GMOS spectra for 6 candidate primaries for which the spectral types were not published in the literature before this study. GMOS spectra at R ∼ 850 of ten candidates are shown in Figure 3 and the remaining four are shown in Figure 4 with R ∼ 400. The latter figure present the smoothed spectra our four faintest targets observed with GMOS. In all cases, a residual signal caused by an fringing effect from the detector is present. However, this effect affects the quality of our data significantly only for our faintest targets but even with this fringing, we are still able to identify the spectral type of the objects. -GMOS spectra of our 6 candidate primaries for which a spectral type was not available in the literature, displayed with a resolution of R ∼ 850. The spectra are normalized at 0.75 µm. As a comparison, we display in red the SDSS template spectra from Hawley et al. (2002) for the appropriate spectral type convolved to the same resolution. The feature in our spectra at 0.76µm is telluric absorption that we did not correct. -GMOS spectra of 10 of our candidate companions, displayed with a resolution of R ∼ 850. The spectra are normalized at 0.75 µm. As a comparison, we display in red the SDSS template spectra from Hawley et al. (2002) for the appropriate spectral type convolved to the same resolution. The feature in our spectra at 0.76µm is telluric absorption that we did not correct. Different observation setups account for the different wavelength range. -GMOS spectra of 4 of our candidate companions, displayed with a degraded resolution of R ∼ 400 as these candidates were fainter and a lower signal-to-noise ratio was reached at full resolution. There is fringing in the data leading to a significant residual signal for these faint targets. The spectra are normalized at 0.75 µm. As a comparison, we display in red the SDSS template spectra from Hawley et al. (2002) for the appropriate spectral type. -GNIRS spectra of 3 of our candidate companions, displayed with a spectral resolution of R ∼ 1700. The spectra are normalized at 1.1 µm.As a comparison, we display in red the spectra from SPEX IRTF Spectral Library (Cushing et al. 2005; Rayner et al. 2009 ) for the appropriate spectral type. 
Near-Infrared Spectroscopy
Three of our candidate companions, 2M1043-1706B, 2M1115+1607, and 2M1259+1001, were identified on their own as brown dwarf candidates in a separate search for high proper motion brown dwarfs in the SIMP data (Artigau et al. 2009 , Robert et al., in preparation), but have not yet been published. As other candidates identified in that search for brown dwarfs, they were followed-up using near-infrared spectroscopy with GNIRS at the Gemini South telescope in semester 2007A (GS-2007A-Q-28). We used a 0.3 ′′ wide slit, the 32 l mm −1 grating, the short camera, and the cross-dispersed mode for a resolving power of R ∼ 1700 and a spectral coverage from 0.9 µm to 2.5 µm. Observatory standard calibrations were obtained with each observation. For telluric and instrumental transmission calibration, the A0 star HD 137873 was observed shortly before/after each observation. The observations were obtained with a typical ABBA dither pattern along the slit with individual exposures of 60 to 120s with 8 to 15 exposures. The details of the observations are shown in Table 3 .
The reduction of the spectra was made using custom (IDL) routines as described in Delorme et al. (2008) . First, successive image pairs were subtracted to remove the sky emission and divided by a median combined spectral flat. They were then corrected for both spectral and spatial distortions. To extract the spectra, a positive and a negative extraction box that matched the trace profile was used. An argon arc lamp spectrum was taken at the end of each sequence, which was used as a first wavelength calibration. The wavelength scale was then more precisely adjusted to the atmospheric OH lines (Rousselot et al. 2000) . Finally, the spectra for each target extracted from image pairs were normalized and their median was taken to make the final spectra. The GNIRS spectra of the three companions are shown on Figure 5 along with a spectra from the SPEX IRTF Spectral Library (Cushing et al. 2005; Rayner et al. 2009) 2 corresponding to the same spectral type as determined below.
Results
We determined the spectral type of all objects observed with GMOS from spectral indices, and then confirmed them by visual comparison with templates. For each spectrum we computed the following spectral indices: PC3, PC4, and PC5 as defined by Martin et al. (1996) and Martín et al. (1999) , TiO5 and VO from Cruz & Reid (2002) , CaH, Ti I, and Ca II from Kirkpatrick et al. (1991) , and VO 2 and TiO7 de-fined by Lépine et al. (2003) . Each of these indices constitutes a good spectral type indicator in some restricted spectral type interval, but altogether they cover the range from K5 to L6 dwarfs. The index values-spectral type relations and regimes of validity were taken from their respective papers. The measured indices are compiled in Table 4 , along with the corresponding spectral types. The latter are averages of the spectral types obtained from all the indices that are valid for a given type. The few blanks in the table are caused by the shorter spectral coverage of some spectroscopic observations. We visually compared our spectra to templates from the Pickles Atlas (Pickles 1998) or to SDSS spectra of M and L dwarfs from Hawley et al. (2002) to confirm spectral typing. The spectral types of all companions observed with GMOS range from M6.5 to L1.
We determined the spectral type of the three companions observed with GNIRS using the spectral indices defined by Allers & Liu (2013) , which are based on the H 2 O, H 2 O-1, H 2 O-2, and H 2 OD indices and which are valid for M5V to L7V dwarfs. Then, we visually compared our spectra to the templates of M and L dwarfs from the SPEX IRTF Spectral Library. We determined a spectral type of M9.0±0.5 for 2M1043-1706B, L5 ± 1 for 2M1115+1607, and L4.5 ± 0.5 for 2M1259+1001; these are indicated in Table 5 .
There are 19 objects for which we do not have GMOS nor GNIRS observations. Among these are 10 primaries and 2 companions for which a spectral type was known from the literature and we adopted those values. For the remaining seven, we estimated a spectral type from their 2MASS and SDSS colors based on the color-spectral type relations of Sheppard & Cushing (2009) . The spectral types adopted for all objects are summarized in Table 5 . This table is divided in the two parts: the top half is for systems for which we have a spectrum for the companions while the lower half is for systems for which we did not have a spectrum for the companions.
For each object we estimated a photometric distance using their 2MASS J-band magnitude and the M J -spectral type relations from Hawley et al. (2002) for late-K to M5 dwarfs, and from Dupuy & Liu (2012) for later type objects, M6 to L5. These distance estimates are given in Table 5 .
PROBABILITY OF RANDOM ALIGN-MENT
After determining the proper motion, the spectral types and the distance for all components, we need to confirm that they form a bound pair. The probability of random alignment is the probability that from chance, in a search like ours, we would find a physically unrelated companion star having the same proper motion and photometric distance as the primary, within our uncertainties, and that is separated by less than the observed separation of our candidate. This is given by the probability of finding two stars of the relevant spectral types within a given separation of each other and at the same distance, times the probability of finding two stars of the relevant spectral types with the same proper motion, given that they are at a similar location on the sky.
For the former probability, as our search targeted a fixed set of potential primary stars, we need only calculate the probability of finding a companion star close to those primaries. All of our candidate companions have spectral types in the M6-L5 range, thus this is the relevant range for statistical calculations. From the spatial density of M6-M8 dwarfs of 2.2 × 10 −3 pc −3 per I-band magnitude interval determined by Phan-Bao et al. (2003) and the spatial density of M8-L3.5 of 1.64× 10 −3 pc −3 per J-band magnitude interval determined by Phan-Bao et al. (2008), we calculated the overall spatial density of late-M dwarfs to early-L dwarfs (M6 to L3.5). We used this density to calculate the number of such stars in a spherical shell of radius equal to the distance from the Sun to a candidate and thickness given by our distance estimate uncertainty. Then, from this number we calculated, the average number of stars in a sky projected disk of radius equal to the separation of our candidate binary, assuming an isotropic distribution of stars. We multiplied this number by 25 000, the number of primary stars targeted by our search, and finally calculated the corresponding probability of detecting at least one object within this total search area.
For the latter probability, we used Monte Carlo calculations to determine the proper motion distribution of stars of a given spectral type and at the sky position of the candidate system based on the observed Galactic space velocity (U V W ) dis- (1996) b The spectral indice is from Cruz & Reid (2002) c The spectral indice is from Kirkpatrick et al. (1991) d The spectral indice is from Lépine et al. (2003) e The spectral types shown in the last column are the median of the spectral types computed using the spectral indices presented in the table.
tributions of stars in the solar neighborhood. The U V W distributions were derived from the velocity dispersions given by Mikami & Heck (1982) for F, G and K stars, by Bochanski et al. (2011) for M dwarfs, and by Schmidt et al. (2010) for L dwarfs. We then determined the probability that a star of the spectral class of the primary and a star of the spectral class of the secondary, at the sky position of the system, would have proper motions larger than 0.1 mas yr −1 and consistent with each other within 2σ.
We finally multiplied the above two probabilities to get the probability of random alignment; the results are given in Table 5 . For all of our candidate systems, this probability is less than 1.3 × 10 −3 , indicating that they most likely form a physical pairs.
DISCUSSION
We estimated the mass of the companions in our systems based on evolution models; this requires first estimating an age for the systems. The tangential velocity of our systems, which is an indicator of the population to which an object belongs, has been compared to the Besançon Galactic model (Robin et al. 2003) . All of our systems have tangential velocities consistent with being part of the thin disk. According to the Galactic model simulations, most of our targets have a > 80% probability to be younger than 3 to 5 Gyr. We also looked for sign of youth in our GNIRS spectra. We used the spectral indices defined by Allers & Liu (2013) , already used to compute the spectral types, which are also sensitive to surface gravity. According to these indices, none of the three companions have low surface gravity. We then looked for Hα emission, at 656.3 nm, which is indicative of the stellar activity and moderately correlated with age (West et al. 2008) . Visual inspection of the spectra and calculations of the Hα equivalent widths indicate that 2M0405-0600 (M6.5), 2M1202+4204 (L0) and 2M1043B (M9) have equivalent widths higher than 1Å, and are thus active. Schmidt et al. (2010) had already identified that NLTT 29392B was an active L0 dwarf. However, this does not mean that they are particularly young as M dwarfs can be active during a few Gyr (see discussion in West et al. (2008) ) a Spectral type are extracted from our GMOS or GNIRS spectra unless noted otherwise, b Distance computed using the spectral types and the relations from (2006) has estimated a distance that matches to one obtained from the spectral type extracted from the optical GMOS spectrum, j This system has been identified as a M4+L0 binary by Faherty et al. (2010) , k Heliocentric distance from Anderson & Francis (2013) , l Photometric distance from Zhang et al. (2009a) , m Heliocentric distance from Anderson & Francis (2013 ), n Hrivnak et al. (1995 , o The spectral type is from Barney (1951) , p This system has been identified to be a hierarchical triple system with an M7.0±0.5 primary and an M8.5±0.5+T5±1 secondary by Burgasser et al. (2012) . Their proper motions, distance and sepration are consistent with the ones we found, q This system has been identified as a M4+L0 binary by Zhang et al. (2010) . Their spectral types, proper motions, distance and sepration are consistent with the ones we found, r Kharchenko (2001), s This system has been identified as a K7+M7 binary by Mason et al. (2001a) . Their spectral types, proper motions, distance and sepration are consistent with the ones we found, t Zhang et al. (2009b) found a spectral type of L1 by colors and has identified it as a brown dwarf candidate., u This system has been identified by Deacon et al. (2014) Reid & Gizis (1997) , Fischer & Marcy (1992) , and Close et al. (1990) . on the relatively weak constraint that Hα provides for an individual object).
In addition, we used the BANYAN II code (Gagné et al. 2014) to test if any of our targets belong to a nearby young moving group. We found out that while most of our target have a higher probability of belonging to the field, one of them (NLTT182) has a 98.8% probability of being a Beta Pictoris member, with a corresponding false positive rate of 4.5%. This is quite interesting but by no means a proof of youth or true membership; the complete 3D kinematics would have to be confirmed, as well as youth from various indicators. We only have an optical spectrum of the primary star of this system, and we looked for gravity-sensitive spectroscopic indices in it (Kirkpatrick et al. 2000; Cruz & Reid 2002; Cruz et al. 2007; Reid et al. 2008) , such as the Naa index, the Na-b index, the K-a index, and the CrH-a index, to assess whether this object is young or not. However, these four indices fall close to the field scatter and the result of our analysis is mainly inconclusive. More observations will be necessary to firmly establish whether or not this system is young. For the purpose of this paper, due to the lack of solid evidence, we simply assume this system to be of the age of the field, as we do for all of our other systems.
Based on the above analyses, we thus estimated that the ages of all of the systems are roughly 1-7 Gyr. We then evaluated the masses using the mass-M J relation from the BT-Settl model of Allard (2014) , where the M J are obtained from our inferred spectral types using the relation of Hawley et al. (2002) and Dupuy & Liu (2012) . In the cases where the distance were not well defined, we decided to use the effective temperature instead of the J magnitude to find the masses. The effective temperature for each target has been extracted from its spectral type according to the relations in Pecaut & Mamajek (2013) . We note that masses infered in this manner are overestimated by about 10% for objects with a G or early-K spectral types as compared to Henry & McCarthy (1993) . The estimated masses for ages between 1 to 7 Gyr are given in Table 5 . The uncertainties come from the propagation of the error of spectral types on the inferred magnitudes (or effective temperatures). Figure 6 shows the separation in AU of our systems as a function of their mass ratio, as compared with other known binaries. Some of our new systems, having low mass ratios, reach a sparsely populated regions of the diagram. In particular, we found 14 systems with a mass ratio less than 0.3, below the bulk of the previously known population.
As some of our system have a low binding energy, it is interesting to find out if the systems are stable. Orbital evolution is possible for wide, weakly bound binaries and it might lead to their disruption as they travel through the Galaxy and encounter stars and giants molecular clouds. Weinberg et al. (1987) worked out the calculations for the evolution and lifetimes of such wide binary systems in the solar neighbourhood; these can easily be scaled to very low-mass stars as was done by Artigau et al. (2007) . For all of our binaries, we find that the half-life is of the order of a Hubble time or larger. The probability of survival is thus high for all systems. Burgasser et al. (2005) have shown that the binary fraction is higher for ultra cold dwarfs that are in a wide binary system where the primary is a stellar object.
Furthermore, Whitworth & Stamatellos (2006) discussed the possibility that H 2 dissociation might trigger a secondary fragmentation of a companion low-mass protostar if the latter is at the cooler outer parts of the circumstellar disk (> 100 AU) and is spinning at a high enough rate. Thus, it is possible that some of our companions (and perhaps primaries) are unresolved binaries themselves. If that were the case, this could be reconciled with our common photometric distance estimates given the large associated uncertainties and could be tested observationally with either adaptive optics observations or high-precision radial-velocity monitoring of the primary.
To differentiate the evolutionary states of our stars, we use the four spectral classes of metallicity defined by Lépine et al. (2007) that are defined by the ζ T i05/CaH index, which is based on the CaH2, CaH3 and TiO5 molecular bands in the optical. This index has been re-calibrated by Dhital et al. (2012) and is used to differentiate dwarfs, subdwarfs, extreme subdwarfs and ultrasubdwarfs. Using this index for all of our M dwarfs, we found that they all have ζ T i05/CaH > 0.85, meaning that they all are in the dwarf metallicity class with near-solar metallicity.
CONCLUSION
We have discovered 14 new binary systems with companions of spectral types M6-L5 at separations of 6 ′′ -170 ′′ from their primaries, corresponding to projected separations of 250-7500 AU at the distances of the systems. We also recovered nine already known binaries. Ten of our companions have a spectral type of L0 or later, two of them being comfortably in the brown dwarf regime: 2M1115+1607 (L5±1) and 2M1259+1001 (L4.5±0.5). The latter is a newly identified brown dwarf and orbits a mid-M dwarf. The most widely separated system is NLTT 687, consisting of an M3+L1 pair with a separation of 7400 AU. Other very wide systems are TYC 1725-344-1, a G5+M9 pair with a separation of 6700 AU and LSPMJ1441+1856, a M6+L1 pair with a separation of 4110 AU. Pairs consisting of a G-type star and an ultracool dwarf (e.g., HD21746, G5+M6.5) provide an opportunity to calibrate the metallicity scale of M ultracool dwarfs Rojas-Ayala et al. (2010) . This calibration is useful because determining the metallicity of such M dwarfs would normally require parallaxes and high-resolution spectra, which are expensive data to acquire and are limited to a few bright cool stars. While our systems are not the most extremes, they can nevertheless help better define the parameter space in which wide low-mass companions can form.
